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SECTION I 
DESCRIPTION 


1.1 PURPOSE 

This manual provides the information necessary to operate, install, adjust, and 
troubleshoot the Vehicle Stage Pressurized Lighting System (Figure 1-1) in the field. 
This system shall be referred to herein as the Safety Lighting System. 

1.2 SCOPE 

This manual explains the function and operation of the Safety Lighting System. 
The detailed theory of operation and installation, adjustment, and troubleshooting 
procedures are also included. A complete set of drawings and diagrams is presented in 
Section VI of this manual. 

1.3 APPLICABLE DOCUMENTS 

KMI 1710.1.5 and SP-80-D. 

1.4 OVERALL DESCRIPTION 

1.4.1 GENERAL. The Safety Lighting System has been designed to 
provide safety lights for use in hazardous as well as in nonhazardous areas of the vehicle. 
Through use of the control box, the GN 2 pressure being applied to the tube lights from 
outside the vehicle can be indicated and controlled. In addition, the control box provides 
115-vac, 60-Hz power to the system. 

1.4.2 CONTROL BOX. The control box (Figure 1-2) contains the controls 
and indicators necessary to the operation of the Safety Lighting System. Included in the 
front of the control box are quick-disconnect fittings to facilitate installation and removal 
of GN 2 hoses; 115-vac, 60-Hz input and output power connectors; a 0-25 psi pressure 
regulator for controlling the amount of GNo for tube light purging operations; a pressure 
gage for monitoring GN 2 pressure; inlet ana outlet GN 2 valves; and a vent valve for 
venting the control box during operation. In the rear of the control box (Figure 1-3) are 
located the internal electrical wiring, the GN 2 lines, the pressure switch, and the 0 to 
100 psi pressure regulator. 

1.4.3 TUBE LIGHT ASSEMBLY. The tube light assembly (Figure 1-4) 
consists of a 20 -watt fluorescent lamp, a 20 -watt ballast, a 20 -watt fluorescent starter, 
a 1/2 -amp slow -blow fuse, a lanyard assembly, a radio frequency interference (RFI) 
shield, two end -cap assemblies, a chassis assembly, and two electrical connectors. As 
noted, the tube lights are designed to be used in either nonhazardous or hazardous areas 
of the vehicle stages. When the tube lights are used in a hazardous area, a threaded 
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Figure 1-2. Control Box, Front View 
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Figure 1 - 3 . Control Box, Rear View 
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Figure 1-4. Tube Light Assembly 






boss is welded to each end-cap assembly to connect GN 2 hoses between the tube lights. 
The GNo provides positive purging pressure through the entire system, thus eliminating 
any explosion hazards, and the RFI shield supresses the radio frequencies generated by 
the fluorescent tube lights. (The RFI shield precludes the possibility of the RFI being 
great enough to interfere with electronic equipment in the area.) 

1.4.4 RFI -SHIELDED CABLES. The 115-vac, 60-Hz, shielded power 
cables (Figure 1-5) used in the vehicle for interconnecting purposes contain three-pin 
connectors, three-conductor No. 12 AWG, polyvinylchloride-insulated wire, and flexible 
RFI shields capable of 100 dB attenuation to broadband and pulsed CW radiated inter- 
ference of 0.1 MHz to 1,000 MHz. 

1.5 FUNCTIONAL DESCRIPTION 

After approximately 5 minutes of GN 2 purging at 7 psi pressure, 115-vac, 
60-Hz power is applied to the Safety Lighting System through the control box. The 
GN 2 provides constant purging throughout the entire system by means of flexible hoses 
connected between the control box and each of the tube lights. The 115-vac, 60-Hz 
power is applied through the control box to the heating elements, ballast, and starter 
in the tube light assembly to operate the lights. The tube light assemblies contain 
parallel current paths so that if any one of the lights becomes inoperative, the test of 
the lights will continue to operate. 
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Figure 1-5. Power Cables and GI\U Hoses 
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SECTION II 

THEORY OF OPERATION 


2.1 PNEUMATIC 

When the system is connected pneumatically from the source, GN 2 enters the 
control box at the quick-disconnect fitting marked INPUT GN 2 (Figure 6-1). The GN 2 
travels through the tubing, located in the rear of the control box control panel, to the 
INPUT PRESSURE REGULATOR, through the INPUT PRESSURE gage, through the 
OUTLET valve to the OUTPUT fitting. The GN 2 leaves the control box through the 
OUTPUT GN 2 quick-disconnect connector, and goes through the hoses to the tube lights, 
and then back to the control box through the quick-disconnect fitting marked GN 2 RETURN. 
The GNo then travels through the 0-100 psi pressure regulator (which is set at 3 psi to 
continually purge the control box) and terminates at pressure switch SI (which has been 
set to actuate at 3 psi) . 

2.2 ELECTRICAL 

The 115-vac, 60-Hz power is applied to the control box through INPUT POWER 
connector J1 by means of a power cable. The power is then routed from J 1-A through the 
8 -amp LIGHTING SYSTEM CONTROLS POWER fuse Fland POWER indicator DS1, 
to pressure switch SI. When no GN 2 has been applied to the system, the 115-vac, 
60-Hz power is routed to the DS2 LOW PRESSURE indicator. The indicator will light, 
indicating that power, but no GN 2 / is being applied to the control box. When GN 2 is 
applied to the system, pressure switch SI closes, and power is applied to the DS3 
NORMAL PRESSURE indicator. The indicator will light when the GN 2 pressure is 
adequate. When LIGHTING SYSTEM CONTROLS LIGHTS ON/OFF switch S2 is on, 
115-vac, 60-Hz power is applied to the DS4 LIGHTS ON indicator and to the OUTPUT 
POWER connector J2-A. (The indicator will light when the tube lights are lighted.) 

The power is picked up at the OUTPUT POWER connector and routed through the tube 
lights with a return path to Jl-B and J2-B. The 115-vac, 60-Hz power enters the first 
tube light through POWER INPUT connector J 1 . The tube lights are grounded through 
the tube light rods and cables to Jl-C. A parallel power path to all lights is available 
through Jl-A and Jl-B. The power is picked up at J 1-A and is routed through 1/2 -amp 
slow-blow fuse FI, ballast LI, the starter, and the tube light heater elements to the 
neutral line at J2-B and back to the control box at POWER OUTPUT J2-B. 
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SECTION III 
OPERATION 

3.1 GENERAL 

There'hre two safety lighting systems that may be used in the vehicle. These 
two systems are called "purge" and "nonpurge." The nonpurge system is used only in 
nonhazardous areas (areas where there is no possibility of an explosion). With this 
system, GN 2 purging is not required, and the lights are connected directly to the 
115 -vac, 60-Hz power source. 

In the purge system the lights are constantly purged with GN 2 while the system 
is operating. A threaded boss is welded to each of the two end -cap assemblies on the 
tube light in accordance with the information contained in sheet 5 of Figure 6-1. The 
procedures presented in this section are for the purge system. 

3.2 LIGHTING SYSTEM INSTALLATION AND OPERATION 

The following procedures cover the installation of both the control box and the 
tube lights with the interconnecting cabling. 


To prevent damage to equipment and/or serious 
injury or death to personnel, verify that pin A 
of the 115 -vac, 60-Hz power source connector 
is line, pin B is neutral, and pin C is ground. 

a. Check to ensure that the 115-vac, 60-Hz power source connector 
corresponds to INPUT POWER connector J1 (located on the control box) pin-for-pin. 

b. Set up the control box outside of the vehicle. 

NOTE 



A maximum of 16 lights may be connected through 
the control box. The work area inside the vehicle 
will determine how many tube lights are needed 
and how the lights are to be installed. 
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c. Install the tube lights inside the vehicle. Do not connect the lights 

to the control box at this time. 

NOTE 

Safety wire all electrical ponnectors. 


Verify that the power cables used inside the 
vehicle are RFI -shielded to preclude radio 
frequencies generated by the tube lights 
interfering with electronic equipment in the 
area. 

d. Connect power calbes between the lights. Do not connect the 
power cables to the control box at this time. 

e. Connect the GN2 hoses between the lights. 

f. Check the GN2 supply source and ensure that the valve is in the 
OFF position. 

g. Ensure that the LIGHTING SYSTEM CONTROLS LIGHTS ON/OFF 
switch on the control box is in the OFF position. 

h. Ensure that the INPUT PRESSURE REGULATOR, the VENT valve, 
and the OUTLET valve are closed. 

i . Connect the GN2 supply line to the INPUT GN2 fitting on the 
control box. 

j. Connect a GN2 hose between the 
the OUTPUT GN2 fitting on the control box. 

k. Connect a GN2 hose between the 
the RETURN GN2 fitting on the control box. 


first tube light in the vehicle and 
last tube light in the vehicle and 


CAUTION 
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I . Disconnect the GN 2 hose connected in step k from the RETURN GN 2 

fitting only. 



Inhaling GN 2 over a long period of time while 
working in a closely confined area may cause 
asphyxiation. Verify that there is no GN 2 leak 
prior to performing tube light installation 
procedures . 

m. Turn on the GN 2 at the source. 

n. Adjust INPUT PRESSURE REGULATOR to read 15 psi on the 
INPUT PRESSURE gage. 


NOTE 

A GN 2 detector may be used to ensure that 

GN 2 has replaced the air in the tube lights. 

Vent the GN 2 outside the vehicle. 

0 . Open the OUTLET valve on the control box for 5 minutes to ensure 

that the GN 2 replaces the air in the tube lights . 

p. Reconnect the GN 2 hose from the last tube light to the RETURN GN 2 
fitting on the control box while the system is still being purged. 

q. Adjust the INPUT PRESSURE REGULATOR to read 7 psi on the 
INPUT PRESSURE gage. Allow the system to run for 5 minutes at this setting . 

r. Ensure that the LIGHTING SYSTEM CONTROL LIGHTS ON/OFF 
switch on the control box is in the OFF position. 

s. Connect a power cable between the 115-vac, 60-Hz power source 
and the INPUT power connector on the control box, and safety wire the two connectors 
together. 
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t. Check the LIGHTING SYSTEM CONTROLS POWER and GN 2 
PRESSURE NORMAL indicators to ensure that they are lighted. 

u. If the GN 2 PRESSURE NORMAL indicator on the control box is 
lighted, place the LIGHTING SYSTEM CONTROL LIGHTS ON/OFF switch to the ON 
position. 

3.3 SHUTDOWN 

The following procedures cover the removal of the control box and the tube lights 
with the associated power cables and GN 2 hoses. 

a. Place the LIGHTING SYSTEM CONTROL LIGHTS ON/OFF switch 
to the OFF position. 

b. Disconnect the 115 -vac, 60-Hz power cable from the source . 

c. Remove the safety wires from both the INPUT and OUTPUT POWER 
connectors on the control box, and disconnect the power cables. 

d. Turn off the GN 2 at the source. 

e. Disconnect the GN 2 hoses from the INPUT and OUTPUT GN 2 
fittings on the control box. 

f. Disconnect the GN 2 hose from the GN 2 RETURN fitting on the 
control box. 

g. Close the OUTLET valve on the control box. 

h. Open the VENT valve on the control box. 

i . Disconnect the power cables between the tube lights . 

j. Disconnect the GN 2 hoses between the tube lights. 

k. Remove the tube lights from the vehicle. 
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SECTION IV 

SPECIAL TOOLS AND EQUIPMENT 


4.1 GENERAL 


The following special tool and equipment (Figure 4-1) consisting of an RFI- 
shielded and molded distributor, and RFI-shielded tee adapter, and a torque wrench are 
used for installation and operation of the tube light assembly. 



Do not use distributors in hazardous environments. 

The distributor is an RFI-shielded, 115-vac, 60-Hz utility power distributor 
used for adding extra tube lights or other power equipment simultaneously with the tube 
lights. All six of the connectors on the distributor are molded with safety -orange colored , 
polyurethane potting material. 

4.3 TEE ADAPTER 

The tee adapter is an RFI-shielded, 115 -vac, 60-Hz utility power adapter, 
providing versatility in the hookup of the tube lights inside the vehicle. All three of the 
connectors on the tee adapter are molded with safety -orange colored, polyurethane potting 
material . 

4.4 TORQUE WRENCH 

A 0-150 in. /lb torque wrench with a 7/16-inch box -end ratchet is used to 
tighten nuts to the three rods on each tube light assembly. (The nuts are torqued to 
45 in. /lb.) The torque wrench shown in Figure 4-1 is typical . Any standard torque 
wrench with settings of from 0 to 150 in. /lb may be used . 
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Figure 4-1 . Distributor, Tee Adapter, and Torque Wrench 
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SECTION V 

MAINTENANCE PROCEDURES 

5.1 GENERAL 

The following maintenance procedures consist of checks, adjustments, and 
troubleshooting of the control box and tube light assemblies. Disassembly is to be 
performed only to the extent necessary to remove and replace a defective component or 
part. 

5.2 CHECKS AND ADJUSTMENTS 
5.2.1 CHECKS 

a. Ensure that the 0-100 psi internal pressure regulator in the 
control box has been set to 3 psi to purge the control box. 

b. Check to ensure that there is a valid calibration sticker on 
the INPUT PRESSURE gage. 

c. Check all components on the control box to ensure that they 
have been installed correctly and are tightened. 

d. Check the tube lights to ensure that the RFI shields and 
end-cap assemblies have been installed correctly and that the lights are operating. 



Inhaling GN 2 may cause asphyxiation. Verify 
that there is no GN 2 leak prior to performing 
tube light installation procedures. 

e. Check the GN 2 hoses and power cables used inside the 
vehicle to ensure that they have been installed properly between the tube lights and the 
control box. 

f. Check that power cables used inside the vehicle are RFI 

shielded. 
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5.2.2 ADJUSTMENTS 


The only adjustments are on the INPUT PRESSURE REGULATOR: 

a. With GN 2 pressure being applied to the system, turn the 
INPUT PRESSURE REGULATOR handwheel clockwise to increase the pressure; or 
counterclockwise to decrease the pressure. Set the handwheel to the desired pressure 
(7 psi) as observed on the pressure gage. 

b. Remove the capnut on the top of the handwheel , and turn the 
relief adjusting screw clockwise until a slight flow of GN 2 can be detected through the 
side slot in the spring barrel. 

c. Turn the relief adjusting screw counterclockwise until the 

venting stops. 

d. If the setting in step c does not restrict the flow of GN 2 
completely, turn the relief adjusting screw further counterclockwise , but in no case more 
than four turns . 


NOTE . 

The relief adjusting screw must be reset each 

time the handwheel setting is changed . 

e. After setting the relief screw , check to see if it is necessary 
to adjust the handwheel for the desired outlet pressure. If a handwheel adjustment is 
necessary, reset the relief adjusting screw. 

f . After satisfactory adjustments have been made, replace the 
capnut on the top of the handwheel . 

5.3 TROUBLESHOOTING 

The following procedures cover troubleshooting in the control box and tube light 
assemblies and the necessary corrective action. 

a. NO TUBE LIGHTS WILL LIGHT. If the system is connected and 

the tube lights do not light, the GN 2 pressure has fallen below 7 psi or the power hookup 
is improper. Take corrective action as follows: 

(1) Check the GN 2 source; if below the required 50 psi pressure, 
adjust the source pressure to read 50 psi on the source pressure gage. 

(2) After turning off the GN2 # disconnect the GN 2 hose from the 
INPUT GN 2 fitting on the control box. Check the hose for damage or clogging. Clear 
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the hose with high-pressure air or replace it with a good hose. Reconnect the GN 2 hose 
to the controf box and turn on the G'Nta. 

(3) Check the OUTLET valve on the control box. The valve 
should be opened. If not, open the valve. 

(4) If the correct pressure can be read on the INPUT PRESSURE 
gage, but there is no pressure at the OUTLET valve, the GN 2 line between the INPUT 
PRESSURE gage and the OUTLET valve is clogged. If this is the case, proceed as 
follows: 


(a) Shut down the system. 

(b) Remove the front panel from the control box. 

(c) Refer to the schematic in Figure 6-1, sheet 1, and 
remove the GN 2 line between the INPUT PRESSURE gage and the OUTLET valve. 


air. 


(d) Clear the line, if clogged, with GN 2 or high-pressure 


(e) Reinstall the GN 2 line between the INPUT PRESSURE 
gage and the OUTLET valve. 


(f) Reinstall the front panel on the control box. 


(5) The relief adjusting screw is set completely open, allowing 
all the GN 2 to vent into the control box. Refer to the pressure regulator adjustment 
procedures in paragraph 5.2.2. 

(6) If after the foregoing procedures have been performed the 
problem still exists, shut down the system, remove all of the power cables, GN 2 hoses, 
and GN 2 lines behind the front panel of the control box. Refer to the electrical and 
pneumatic schematics for the system, purge the GN 2 lines and hoses, and check the 
power cables for faulty wiring or damaged connectors. Replace cables, GN 2 hoses, 
and GN 2 lines, if defective. 

(7) Check the 115-vac, 60-Hz power source to verify that there 

is power available. 

(8) Refer to the electrical schematic in Figure 6-1, sheet 1, 
and checkout the control box internal wiring and the 8-amp fuse FI. Replace blown 
fuse and/or defective wiring. 
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b. ONE TUBE LIGHT FAILS TO LIGHT. If all of the tube lights 

except one in the system are lighted, proceed as follows: 



Do not disconnect any electrical connectors or 
pheumatic connections under hazardous conditions . 

(1) Shut down the system. 

(2) Remove the inoperative tube light. 

(3) Disassemble the tube light. assembly as shown in Figure 5-1. 

(4) Check the 1/2-amp slow-blow fuse FI, the ballast, the 
tube light starter, and the fluorescent light. Replace any defective components. 

(5) Reassemble the tube fight assembly, and before reinstalling 
the assembly in the system, verify that it is working correctly. 


«> 
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SECTION VI 

DIAGRAMS AND DRAWINGS 

Figures 6-1 through 6-11 contain all of the diagrams , drawings, and parts 
list that make up the pressurized lighting system. Figures 6-5 and 6-6, respectively, 
contain the assembly drawings for the molded tee adapter and the molded distributor. 
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Figure 6-1. Control Box (Sheet 1 of 5) 




















Figure 6-1. Control Box (Sheet 3 of 5) 










Figure 6-1. Control Box (Sheet 4 of 5) 







Figure 6-1. Control Box (Sheet 5 of 5) 
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Figure 6-2. Control Box Parts List (Sheet 1 of 4) 
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Figure 6-2. Control Box Parts List (Sheet 4 of 4) 
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Figure 6-3. Tube Light Assembly (Sheet 2 of 2) 
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Figure 6-4. Tube Light Assembly Parts List (Sheet 2 of 3) 


























































Figure 6-5. Molded Tee Adapter (Sheet 1 of 2) 
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Figure 6-5. Molded Tee Adapter (Sheet 2 of 2) 
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Figure 6-6. Molded Distributor (Sheet 1 of 2) 
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Figure 6-6. Molded Distributor (Sheet 2 of 2) 
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Figure 6-7. Internal Lighting Cable Assembly 
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Figure 6-8. Internal Lights Cable Assembly 
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Figure 6-11. Internal Power Cable Assembly 
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